Impact of Biomass Burning on the South Pacific

07

LR




Early Concepts of Continental Plumes

Original ideas of pollution plumes:

0, July ot Surface {2001(¥5.04]}

Q0
s0°N Continental plumes were extensions
of urban plumes, which might merge
and move out westward in the PBL.
Mostly Northern

Industrial-Urban

Theory was an extension of

industrial, urban
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Harvard U.: GEOS-CHEM website

0, July at B30 hPo (2 km]

Q0%
Fishman and Vukovich noted -
plumes could move forward by
filling a deep continental PBL
and then “override” a thin marine
PBL, gaining velocity and isolated from
some destruction.
(An early use of TOMS data for tropospheric interpretation.)
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CHATHELD AND LELANY: TROPEAY, (HOCE, CONVECTION, AND OVERPHEDICTION 0, Septarnber ot B00 hPa (2 km] {2001 (v5.04]}
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fig. 1. {hareew of the ovae ther Lote-wimter Cemrady when agrionlwral bumring ocours, and
the process tty which it emlens the free Urtpikphaiz,

Chatfield and Delany, 1990
New theory was required to explain
this: even current models at 4x5
degree resolution have difficulties.
Various explanations including
stratospheric ozone came forth
I first favored an explanation
involving lofted pollution
1) South America, cloud venting
... then
2) Africa, with cloud and PBL venting
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NOX at Day EWO, Hour 18, pptv 4 5 s
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AFRICAN OUTFLOW - WEST (DAY 1)
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Fig. 3. Analysis of CO, O3, and H2O for ER-2 profiles
observed during ASHOE-MESA [Folkins et al., 1997]. While
the O3 vertical trend is similar to climatology, CO peaks indi-

cate some upper tropospheric O3 is clearly determined by
vertical venting of burning emissions.
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Plate 1
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Convection and frontal activity can both export pollution effectively

export
concentratio

near-equatorial
convection

warm frontal
activity
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Conclusions
- Equatorial and Southern Africa plays a unique central role in global atmospheric chemistry.

- S. America and the Andes provide a major dividing wall, splitting global flows at many levels
— direct blocking — organization of convection — vigorous fronts, to Equator and Africa

- Africa plays a major role as an origin of pollution and lightning emissions
and also as a "traffic cop” — directing emissions into equatorial or subtropical global plumes

- Equatorial plumes provide the most visible ozone buildups, ... Jack's Max

- Equatorial plumes do create S. Atlantic Ozone also outside of August September October:
— they can direct ozone from N. African burning season
— they can supply lightning-produced ozone,
— frequently immediately following burning season, ... “convection follows the sun"
— they can channel long-distance ozone from S. Asian pollution
— perhaps 407% of extra ozone beyond global background is from Indian Ocean
— other sources of ozone seem to enter the equatorial channel every 20 - 40 days
— Madden Julian Oscillation ... maybe ... but also African channel formation

- Preferential flow to and subsidence south of the Equator means there is no “"Atlantic Paradox”
- Subtropical Global Plumes take ozone from pollution (and lightning?!) to 10,000 km or more,
— sometimes back to the Andean wall

— northern SGP's probably explain pollution towards the south of the Northern Pollution Cap

- Stratospheric ozone does affect region ... not addressed
chatfield@cllio.arc.nasa.gov



Components of a Photochemical Simulation
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